We designed several new primers and modified previously described species-and type-specific primers targeting the Mycoplasma pneumoniae P1 adhesin gene. Optimized thermal profiles allowed one-step or nested PCR to be completed in less than 1 h. In 10 patients with pneumonia, M. pneumoniae type 1 was identified in 3 and type 2 in 7.
. The primer pairs used for initial screening for M. pneumoniae in clinical specimens and for optimizing thermal profiles in single-step and nested PCRs for detection and typing of M. pneumoniae, as well as the conditions used for PCRs, are shown in Tables 2 and 3 .
The 25-l amplification reaction mixtures were used as previously described (11) . For nested PCR, 1 to 5 l of the firststep PCR product was used as the template in the second-step PCR reaction systems. All PCRs were performed in a PerkinElmer thermocycler 9600. Twelve microliters of PCR products was analyzed by electrophoresis on 2% agarose gels, which were stained with 0.5-g/ml ethidium bromide. If all controls were satisfactory, a visible band of the appropriate size on UV translumination was accepted as evidence of the presence of M. pneumoniae DNA.
Unmodified primer pairs P4A-P4B (18) and MP-P11-MP-P12 (2) were used in parallel to screen all original and brothenhanced specimens for M. pneumoniae. The thermal profiles used were as previously described (2, 18) . M. pneumoniae DNA was detected in 10 of 176 (6%) specimens from patients with pneumonia by using this single-round PCR-both specimen types were positive in six cases, while original or broth-enhanced specimens alone were positive in two cases each. Results were the same with both sets of detection primers for all but one specimen, which was positive only with primers P4A-P4B.
Nested PCR, including the use of type-specific inner primers, showed that three specimens contained M. pneumoniae type 1, while seven specimens contained type 2 P1 gene fragments. Amplicons (P1-40/MPAW2 or P1-40/MPAW1)-containing highly heterologous regions (partial Rep MP4) of the P1 adhesin gene-from all M. pneumoniae-positive specimens were sequenced to confirm the PCR typing results and the specificity of new type-specific primer pairs. Sequences of all amplicons were identical with those of the corresponding M. pneumoniae P1 adhesin gene sequences in GenBank (M129, type 1) or published previously (TW 7-5 and FH, type 2) (21).
It has been suggested that the times commonly used in PCR cycles are often unnecessarily long, which may reduce the spec-ificity and sensitivity of reactions (8, 27) . Rapid-cycle PCR can improve product specificity significantly (9) . Newer types of thermocyclers have been used successfully for rapid-cycle PCR, with total reaction times between 90 s and 20 min (7, 12, 17, 24) . However, because conventional heat-block thermocyclers are still most commonly used, our aim was to develop a faster PCR cycle that could be used with this type of equipment (e.g., Perkin-Elmer thermocycler 9600). To allow shorter ramp and/or incubation times and increase the specificity, we modified the most commonly used primer pairs targeting the P1 adhesin gene to increase their melting temperatures (T m ) (Ն72°C), so that high annealing temperatures (Ն70°C) could be used.
After clinical specimens containing M. pneumoniae (in one or both portions) had been identified by PCR as described above, both portions of those 10 specimens were used to op- timize thermal profiles for the modified and new primers. The methods were adjusted to achieve sensitivities at least as high as those obtained by using unmodified primer pairs P4A-P4B (18) and MP-P11-MP-P12 (2), i.e., to give positive results in all known M. pneumoniae-positive specimens. This was achieved using denaturation and annealing and elongation at times and temperatures of 1 s at 96°C, 1 s at 70°C, and 1 to 10 s (depending on the amplicon length) at 70 to 74°C, respectively, in a Perkin-Elmer thermocycler 9600 (Tables 2 and 3) . With use of modified and new primers with optimized thermal profiles, the one-step PCR could be finished within 40 min and the nested PCR within 1 h (15). Thus, the whole procedure-DNA preparation (Ͻ2 h), detection of M. pneumoniae in clinical specimens (1 h), typing of M. pneumoniae for positive specimens (1 h), and electrophoresis (Ͻ2 h for both detection and typing)-could be completed in less than one working day. We believe that this is the fastest M. pneumoniae detection and typing method reported so far. In future, more rapid DNA preparation and automated amplicon detection systems (instead of traditional electrophoresis) will allow PCR detection and typing time to be further reduced.
An algorithm was developed for clinical use of a rapid, nested PCR for detection and typing of M. pneumoniae (Fig.  1) . We used a single outer primer pair (either P1-40-MPAW2 or P1-40-MPAW1) for the first round, followed by speciesand type-specific primers for the second round, as required. The choice of primers was based on their sensitivity, band clarity, and suitable amplicon size. Our typing results showed that contrary to results in several other countries (20) , type 2 was more commonly implicated than type 1 in a group of Australian children with pneumonia.
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